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L. (1834-191O, ) ,
, ([1]).
$R_{+}=\{O\leq x\langle\infty\}$ , $R_{+}^{Jt}$ .
$Il$ $x=(x_{1}, x_{2}, \cdots, x_{n})^{T}\in R_{*}^{n}$, $p=(p_{1}, p_{2}, \cdots, p_{n})^{T}$













, $d_{j}$ , $j$ $S_{j}$ ,
$S_{j}$ , $P$ :
(1) $D_{j}=D_{j}(p)$ , $S_{j}=S_{j}(p)$ ($j=1,2,$ $\cdots$ , n)
$D_{j}-S_{j}$ , $X_{j}$ $X_{j}^{0}$
(2) $D_{j}-S_{j}=X_{j}-X_{j}^{0}$
. , , $f_{j}(p)=$
$D_{j}-S_{j}$ $(j=1,2, \cdots, n)$ . $f(p)=(f_{1}, f_{2}, \cdots, f_{n})^{\tau}$ $P$
, :
(3) $(f, p)=(D-S, p)=0$
, $D=$ $(D_{1}, D_{2}, \cdots, D_{n})^{T},$ $S=(S_{1}, S_{2}, \cdots, S_{\mathfrak{n}})^{\tau}$ , $x$
. , , $k$ $q_{k}=P_{k}/$
$\Sigma_{j}p_{j}$ . , :
(4) $0\leq q_{k}\leq 1$ , $\Sigma_{j}q_{j}=1$
, $f=D-S$ , $0$ , ,
(5) $f$ (cq) $=f(q)$ for $c\rangle$ $0$
. $q$ .
2.
$t=0,1,2,$ $\cdots$ . . $P$ $i$
, :
(a) $>$ , $f_{j}(p(t))$ $\Sigma_{k}v_{jk}p_{k}(t)$ ,
$v_{jk}$ , .
(b) , .




(7) $P_{j}(t)+f_{j}(p(t))$ $\Sigma_{k}v_{jk}p_{k}(t)\geq 0$ $(j=1,2, \cdots, n;t=0,1,2, \cdots)$




, $f(p)=f(q)$ . :
(i) : $\Sigma_{k}q_{k}=1$ ;
(ii) : $0\leq q_{k}\leq 1$ ;
$(iii)$ : $(q, f(q))$ $=0$ .
(8) : $q=F(q)=(F_{1}, F_{l}, \cdots, F_{\mathfrak{n}})^{\tau}$.
, . $P\neq\phi$ ( ) ,
. , :
$S$ $g$ , : $g(S)\subset S$ , $g$ $S$
1 $y$ : $g(y)=y$ ( , [2] ). $S=$
$\{q=(q_{1}, q_{2}, \cdots, q_{\mathfrak{n}})^{T} : 0\leq q_{j}\leq 1, k=1,2, \cdots, n\}$ $\subset$
, $g(q)=F(q)$ , 1 .
$\exists q*\in S$ : $F(q*)=q*$.
,
(9) $f_{j}(q*)=0(q_{j}\rangle 0)$ ; $f_{j}(q*)\leq 0(q_{j}=0)$
[1a]. :
(i) $q_{j}\rangle$ $0$ , = .
(ii) $q_{j}=0$ , .
3.
[1b]. $t=n$ , 2 $q=(q_{1}, q_{2})$
$f(q)=(f_{1}(q) , f_{2}(q))^{T}$ , , ($a,$ $b\rangle 0$ ) :
(10)
$f_{1}(q)- \frac{-q_{1}}{q_{1}+q_{2}}+\frac{q_{2}}{a(q_{1}+q_{2})}$ , $f(q)—q1f4$
$f$ , $0$ , . , $q_{I}+q_{2}=1$





$q_{2}=1-q_{1}$ , $q_{1}=q_{1}(n)$ ,
$q_{1}=x$
.
$[1b],$ $pp239$ , (11) $a=0.6$ ,
$0$ \langle $b\langle 2$ :
(12) $x(n+1)- \frac{(1-x(n))((3-8b)x(n)+5b)}{16bx(n)^{2}-3(6b+1)x(n)+5b+3}$ $(-F(x(n)))$






1 $0\leq b\leq 2$ , (12) $0\leq$
$x\leq$ $1$ . $x(0)$ {X (n):
$n=0,1.2,$ $\cdots$ } , 25, $000\leq n\leq 30$,000 .
, $b=0.6$ $x=0.5$ $0.7$ 2 . $b=1$ , 8
.
(13) $x(n+1)=F(n, x(n)),$ $n=0,1,2,$ $\cdots$
, $x*$ $k$ $(k=1,2, \cdots)$ , .
$x*=F^{k}(n, x*),$ $F^{i}(n_{i}, x*)$ $\neq F^{j}(n_{j}, x*)$ for $1\leq i\neq i\leq k(\forall n, \exists n_{i}, \exists n_{j})$ .
1 , $\{x(n)\}$ , 25, 000–30, 000 .
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$n\geq 25$,000 , $b$ , $0.625$ ,
2 $0.5$ $0.7$ , 4 , 8 .




$x(0)=0.5$ ( $2$ 1 ) $x(0)=0.6$
$\sim_{A}-$
.
$x(0)$ $=0.8$ $x(0)$ $=0.9$
2 (12) $b=0.6$ . $x(0)=0.1,0.2,0.3,0.4$,
$0.5,0.6,0.8,0.9$ . $n=0-1000$ ,
$x(n)$ .
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1 2 , (12) , $n$ , $n$
, .
$x$
’ $=F(t, x)$ (globally
eventually asymptotical stability) , $t$ , $t$
. , ,
(eventually asymptotical stabil $ity$ to fini $te$
coverings, [EV-UAS-FC]) .
$F\ddagger I^{n}arrow I^{n}$ . (13) $k$ $P(k)$ .
$x_{0}\in P$, $P(k)\subset I$’ , $r>0$ ,
$B(x_{0*}r)$ $=$ $\{X\in I^{n} : || x-x_{0} || \langle r\}$ ( $||x||$ $x$ )
$S$ ($P(k)$ , r) $= \bigcup_{j=1}kB$ ($x_{j}$ , r), where $P(k)=\{x_{1}, x_{2}, \cdots, x_{k}\}$
. $P(k)$ , (eventually uniformly stable, [EV-US])
, $\forall\epsilon\rangle$ $0$ , $\exists N_{0}\in Z_{+}$ : $\exists\delta\rangle$ $0$ : if $\forall x_{0}\in S(P(k), \delta)$ , $\forall n_{0}\geq N_{0}$ ,
then the solution $x(n;n_{0}, x_{0})\in S(P(k), \epsilon)$ for $n\geq$
$P(k)$ , (eventually uniformly attractive, [EV-UA])
, $\forall\{C_{q}\subset I^{*} : \bigcup_{q=\iota^{Q}}C_{q}\supset I^{n}\}$ ( ), $\forall\epsilon\rangle$ $0$ , $\exists N_{0}\in Z_{+}$, $\exists$
$T_{0}\in Z_{+}$ : if $1\leq$ Vq $\leq Q$, $\forall x_{0}\in C_{q}$ , $\forall n_{0}\geq N_{0}$ , $\forall n\geq n_{0}+T_{0}$, then $x(n;n_{0}, x_{0})$
$\in S(P(k), \epsilon)$ . $P(k)$




CIP$=$ { $a\ddagger Iarrow I$ }
Theorem 1. $P(k)$ is eventually uniformly asymptotically stable under
that there exists a function $V:Z_{+}\cross I^{m}arrow R_{+}$ satisfying Condition $(a)-(b)$ .
(a) $\forall r\rangle$ $0$ , $\exists N_{0}\geq 0,$ $\exists a_{r}$ , $\exists b_{r}\in CIP$ :
$a_{r}(d(x, P(k)))\leq V(n, x)\leq b_{r}(d(x, P(k))$
for $\forall n_{0}\geq N_{0}$, $\forall x_{0}\in I^{n}-S(P(k), r)$ .
(b) Let $\Delta V(n, x)=V(n+1, F^{k}(x))-V(n, x)$ . $\forall r\rangle$ $0$ , $\exists N_{0}\geq 0$, $\exists c_{r}\in CIP$ :
$\Delta V(n, x)\leq-c_{r}(d(P(k), x))$
191
for $\forall n_{0}\geq N_{0}$, $\forall x_{0}\in I^{m}-S(P(k), r)$ .
, $d(x, P(k))=$ min { $||x-p||$ : $P$ in $P(K)$ } . , [2] 4. 5
, V(x) $=d(x, P(k))$ .
, $([4], p83-84)$ .
$F,$ $G,$ $H$ $R_{+}\cross R^{m}\cross R^{n}$ ,
(14) $\{\begin{array}{l}x^{\dagger}-F(t,x,y)+H(t,x,y)y’=G(t,x,y)\end{array}$
$\{x(t), y(t)\}(t\geq t_{0})$ , $\int_{t_{0}}^{\infty}||H(t,x(t),y(t))$ II $dt<\infty$
. $F$ , $(x, y)$ , $t\geq 0$ , (1) $-(2)$
V .
(1) $a(||x||^{2}+||y||^{2})\leq V(t,x,y)\leq b(||x||^{2}+||y||^{2})$
, $a$ , $b\in CIP$ , a $(r)arrow 0$ as $rarrow 0$ .
(2) $V’(t,x,y)s-W(x)+h(t)q(t,x,y)$
, $W$ , $\int_{0}^{\infty}|h(t)|dt<\infty,$ $q$ , $(x, y)$ , $t\geq 0$
$q$ , .
$V’(t,x,y)- \lim_{harrow}\sup_{\O}\frac{V(t+h,x+h[F(t,x,y)+H(t,x,y)],y+hG(t,x,y))-V(t,x,y)}{h}$
, $(x, y)=(0,0)$ . , $y$
, $x=0$ .
(1), (2) (3) .
(3) $R\rangle$ $0$ , $||x||^{2}+||y||^{2}\geq R^{2},$ $t\geq 0$
1 $q(t,x,y)b\varphi(V(t,x,y))$
. , $\varphi\rangle$ $0$ , $\int\frac{du}{Mu)}-\infty\infty$ . ,
$(x, y)$ , $y(t)$ . $x(t)arrow 0$ as $tarrow\infty$ .
, $x(n+1)=F(n, x(n),$ $y(n))+H(n, x(n),$ $y(n)),$ $y(n+1)=$
$G(n, x(n),$ $y(n))$ $k$ $P(k)=\{(x_{p}, y_{p}):P=1,2, . . , k\}$
. $z=(x, y)$ (1) $-(2)$ .
(1 ’ ) $a_{r}(d(z, P(k)))\leq V(n, z)\leq b_{r}(d(z, P(k)))$ .
(2 ’) $\Delta V(n, z)\leq\ovalbox{\tt\small REJECT} W(x)+h(n)q(n, z)$ .
, $W(x)$ $P(k)$ , $h(n)$
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, $q$ , $t,$ $z$ .
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